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(57)Abstract: 

PURPOSE: To provide an anti-explosive enclosed battery which can prevent 
firing from and rupture of the batterty even in the event of overcharge or 
shortcircuiting. 

CONSTITUTION: An anti-explosive valve 3 to be deformed in compliance 
with the action of the battery internal pressure in association with its rising is 
welded fast to a lead mounting member 1, and a small wall thickness part lc is 
provided at the periphery of the welded part 5 of member 1 with the valve 3. A 
lead 8 is mounted on the member 1, and electric connection between the 
member 1 and valve 3 is maintained in normal conditions so that it functions 
as a battery, and when the internal pressure rises with over charge or 
shortcircuiting to attain the specified pressure level, the valve 3 receives the 
battery internal pressure and deforms in compliance with its action so that the 
abovementioned small wall thickness part lc ruptures. Otherwise, the welded 
part 5 of member 1 with the valve 3 is torn off to remove the electric 
connection between the two 1, 3, and thus the current is shut off. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to an explosion-proof sealing cell. It is related with the explosion-proof sealing cell 
which can be made to be able to intercept current and can prevent ignition and rupture in more detail at the time of overcharge 
and a short circuit. 
[0002] 

[Description of the Prior Art] The sealing cell using the organic-solvent system electrolytic solutions, such as present, for 
example, a lithium cell, and a lithium secondary battery, is widely used as a power supply of portable equipments, such as a 
clock and a camera. 

[0003] However, the power generation element inside a cell may cause a chemical change, the pressure inside a cell may rise, 
and the sealing cell using the electrolytic solution of such an organic-solvent system may explode under high pressure. 
[0004] For example, when a lithium secondary battery is changed into a overcharge state, or it will be in a short circuit state and 
a high current flows, the electrolytic solution may decompose, consequently gas may occur inside a cell, the pressure inside a cell 
may rise by the gas which occurred, and, finally a cell may explode under high pressure. 

[0005] Moreover, also in a lithium primary cell, compulsorily, the overdischarge was carried out, or the pressure inside a cell 
rose by the surcharge, compulsive electric discharge from other cells, etc., and there was a possibility of finally resulting in 
ignition. 

[0006] Then, making a cell equipped with the so-called explosion-proof function to emit the gas which occurred inside the cell 
also from the former to the cell exterior, and to prevent the rupture under the high pressure of a cell is performed. 
[0007] For example, as shown in drawing 8 , pressure inlet 1 a which gas may pass to the lead object attaching member 1 which 
serves as an obturation board is prepared, a terminal assembly 2 - gas discharge hole 2a and a cutting edge, when prepare 2b, 
flexible sheet metal 16 is arranged between the lead object attaching member 1 and a terminal assembly 2, gas occurs inside a 
cell and the interior of a cell goes up 2b is contacted and it is destroyed, the above-mentioned flexible sheet metal 16 -- a 
terminal assembly 2 side ~ swelling ~ a cutting edge — by it Making a cell equipped with the so-called explosion-proof function 
to make the gas inside a cell emit to the cell exterior from gas discharge hole 2a of a terminal assembly 2, and to prevent the 
rupture under the high pressure of a cell is performed (for example, JP,2-71966,U). 

[0008] Moreover, as shown in drawing 9 , when thin- walled part 6a is prepared in the pars basilaris ossis occipitalis of the cell 
case 6 in the shape of a cross joint, gas occurs inside a cell and the internal pressure of a cell rises, this thin-walled part 6a carries 
out **** destruction, the gas inside a cell is made to emit to the cell exterior, and preventing the rupture under the high pressure 
of a cell is also performed (for example, JP,63-285859,A). 
[0009] 

[Problem(s) to be Solved by the Invention] However, there is a problem of cell internal pressure also continuing elevation while 
the electrolytic solution inside a cell and an active material continue decomposition since the charging current continues flowing 
when it changes into a overcharge state, for example, although the rupture under the high pressure according [ the conventional 
above explosion-proofs sealing cell ] to elevation of cell internal pressure could be prevented, and the temperature of a cell rises 
by it, and finally keeping in ignition or rupture very much. 

[0010] Therefore, this invention solves the trouble which the above conventional explosion-proof sealing cells had, and aims at 
offering the high explosion-proof sealing cell of safety which can prevent the ignition and rupture at the time of overcharge and a 
short circuit. 
[0011] 

[Means for Solving the Problem] When the composition of this invention for solving the above-mentioned technical problem is 
explained using drawing 1 corresponding to the example - drawing 5 , this invention In the explosion-proof sealing cell which 
welded the explosion-proof valve 3 and the lead object attaching member 1 which produce deformation in the internal pressure 
direction with elevation of cell internal pressure, and attached the lead object 8 in the above-mentioned lead object attaching 
member 1 When thin-walled part lc is prepared in a part for the periphery flank of the weld 5 with the explosion-proof valve 3 
of the above-mentioned lead object attaching member 1, cell internal pressure rises and a predetermined pressure is reached, The 
explosion-proof valve 3 deforms in the internal pressure direction, thin- walled part lc prepared in the above-mentioned lead 
object attaching member 1 fractures, or the weld 5 of the lead object attaching member 1 and the explosion-proof valve 3 
exfoliates, it is made the composition which intercepts current, and the above-mentioned purpose is attained. 
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[0012] 

[Function] Since the lead object attaching member 1 and the explosion-proof valve 3 which attached the lead object 8 are unified 
by welding in the usual state as shown in drawing 1 , the electrical installation from a positive electrode 9 to a terminal assembly 
2 Although it is secured by the lead object 8, the lead object attaching member 1, the explosion-proof valves 3, and those welds 5 
and being functioned as a cell When the electrolytic solution and an active material decompose by the anomalous reaction by 
overcharge or the short circuit and gas occurs inside a cell As shown in drawing 4 , when the explosion-proof valve 3 is pressed 
in the internal pressure direction (direction which internal pressure diffuses) and deforms by the gas which occurred inside the 
cell The weld 5 of the lead object attaching member 1 and the explosion-proof valve 3 is made to exfoliate, as thin-walled part lc 
of the lead object attaching member 1 is made to produce shearing force, and this thin-walled part lc is made to fracture or it is 
shown in drawing 5 . 

[0013] Consequently, the electrical installation from a positive electrode 9 to a terminal assembly 2 disappears by the initial 
stage at the time of overcharge and a short circuit, current is intercepted, a reaction stops, the temperature rise of a cell and 
internal pressure elevation by the charging current or the short-circuit current are suppressed, and ignition and rupture of a cell 
are prevented. 
[0014] 

[Example] Hereafter, the example of this invention is explained based on a drawing. However, this invention is not limited only 
to the thing of instantiation in the example. 

[0015] Drawing 1 is drawing of longitudinal section showing one example of the explosion-proof sealing cell of this invention. 
Drawing 2 shows the lead object attaching member currently used for the explosion-proof sealing cell shown in above-mentioned 
drawing 1 , and (b of (a) of drawing 2 ) of the plan and drawing 2 is the drawing of longitudinal section. Drawing 3 shows the 
explosion-proof valve currently used for the explosion-proof sealing cell shown in above-mentioned drawing 1 , and (b of (a) of 
drawing 3 ) of the plan and drawing 3 is the drawing of longitudinal section. Drawing 4 is drawing of longitudinal section 
showing a state when the thin-walled part which the explosion-proof valve of the explosion-proof sealing cell shown in drawing 
j_ transformed in the internal pressure direction in response to cell internal pressure, and was prepared in the lead object attaching 
member fractures. Drawing 5 is drawing of longitudinal section showing a state when the explosion-proof valve of the 
explosion-proof sealing cell shown in drawing 1 deforms in the internal pressure direction in response to cell internal pressure 
and the weld of a lead object attaching member and an explosion-proof valve exfoliates. 

[0016] first — if summary explanation of the composition member of a cell is given by drawing 1 — 1 - a lead object attaching 
member and 2 — a terminal assembly and 3 - an explosion-proof valve and 4 — insulating packing and 5 — a weld and 6 - a cell 
case and 7 — an annular gasket and 8 -- the lead object by the side of a positive electrode, and 9 — for separator and 12, as for an 
insulator and 14, the electrolytic solution and 13 are [ a positive electrode and 10 / a negative electrode and 1 1 ] the lead objects 
by the side of 

[0017] The lead object attaching member 1 is what has a function as an obturation board. This lead object attaching member 1 
consists of aluminum, titanium, nickel, stainless steel, etc. Are carrying out disc-like, as shown in drawing 2 , a hole is prepared 
in two places as pressure inlet la for making cell internal pressure act on the explosion-proof valve 3, and a center section is 
made to project to an upper part side, and the upper surface of the lobe lb is welded to the center-section inferior surface of 
tongue of the explosion-proof valve 3, and constitutes the weld 5. And thin- walled part lc is prepared in a part for the periphery 
flank of this weld 5. 

[0018] In addition, only the cutting plane is illustrated and the border line of cutting plane back is omitting illustration so that an 
understanding on a drawing may tend to carry out thin-walled part lc prepared in the above-mentioned lead object attaching 
member 1 . Moreover, the twist is actually illustrated by the state where it exaggerated so that an understanding on a drawing may 
be easy also for the weld 5 of the lead object attaching member 1 and the explosion-proof valve 3. 

[0019] a terminal assembly 2 is formed by the metallic material which performed nickel plating to the metallic material which 
performed nickel plating to iron, stainless steel, or stainless steel ~ having — the periphery section — a collar — the shape of a hat 
which turned into a ** is carried out, and gas discharge hole 2a is prepared in this terminal assembly 2 
[0020] The explosion-proof valve 3 consists of metallic materials, such as aluminum, titanium, nickel, and stainless steel, is 
carrying out disc-like, and in the center-section inferior surface of tongue, as described above, the upper surface of lobe lb of the 
lead object attaching member 1 is welded, and it constitutes the weld 5. 

[0021] It closes both gap so that the electrolytic solution may not leak from between both while the insulating packing 4 is 
formed by the synthetic resin which has electrolytic-solution-proof nature, such as polypropylene, is carrying out annular and 
insulates the lead object attaching member I and the explosion-proof valve 3. 

[0022] And as for these lead object attaching members 1, the explosion-proof valve 3, and the insulating packing 4, what it 
assembles beforehand and is set as shown below is desirable. Namely, the insulating packing 4 is arranged in the upper part of 
the lead object attaching member 1. Since the explosion-proof valve 3 is arranged on it and the insulating packing 4 is fully 
pressed to the lead object attaching member 1 with the explosion-proof valve 3 The upper surface of lobe lb of the lead object 
attaching member 1, and the inferior surface of tongue of the center section of the explosion-proof valve 3 For example, 
resistance welding, It is desirable to weld by welding meanses, such as ultrasonic welding and laser welding, to constitute a weld 
5, and to assemble as a layered product of the lead object installation section 1, the explosion-proof valve 3, and the insulating 
packing 4. 

[0023] The cell case 6 is formed in iron by metallic materials, such as a metallic material which performed nickel plating, or 
stainless steel, and the annular gasket 7 is formed by the synthetic resin which has electrolytic-solution-proof nature, such as 
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polypropylene. The lead object 8 consisted of metallic materials, such as aluminum, titanium, and stainless steel, and has 
connected the aforementioned lead object attaching member and the positive electrode 9. 

[0024] For example, Mn02, TiS2, MoS2, and V2 05, a positive electrode 9 Lix MnOy, Lix Ni02, and Lix Co02 It considers as 
an active material, etc. — the positive electrode which added electric conduction assistants, such as carbon black, binders, such as 
a polytetrafluoroethylene, etc. to this if needed, mixed, and was prepared, although a mixture is fabricated and the network made 
from stainless, steel etc. is used in the fabrication as a core material which served as the current collection operation In this 
drawing 1 , in order to avoid complicated-ization, core materials, such as a network made from stainless steel, are not illustrated. 
[0025] A negative electrode 10 is produced using the carbon which dopes for example, a metal lithium, a lithium alloy, and a 
lithium, and can carry out a ** dope, and although the network made from stainless steel etc. is used in production of this 
negative electrode 10 as a base material which served as the current collection operation, by this drawing 1 , base materials, such 
as a network made from stainless steel, are not illustrating it in order to avoid complicated-ization. 

[0026] Separator 1 1 consists of synthetic-fiber nonwoven fabrics, such as a polypropylene nonwoven fabric and a polyethylene 
nonwoven fabric, and this separator 1 1 is made into a saccate, wraps the aforementioned positive electrode 9 in this separator 1 1, 
lays a negative electrode 10 on top of this, winds it spirally, and is held in the cell case 6 as a spiral electrode object. 
[0027] The electrolytic solution 12 For example, propylene carbonate, ethylene carbonate, 1, 2-dimethoxyethane, 1, 2-diethoxy 
ethane, gamma-butyrolactone, A tetrahydrofuran, 2-methyl tetrahydrofuran, 1, 3-dioxolane, To independent or two or more sorts 
of mixed solvents of organic solvents, such as diethylether and a sulfolane LiC104, LiPF6, LiSbF6, and LiAsF6, It consists of 
that in which electrolytes, such as LiBF4, Li (C6 H5)4, LiCF3 S03, LiC4 F9 S03, 2(CF3 S02) NLi, and 3 (CF3 S02) CLi, were 
dissolved, and is poured in into the cell case 6. 

[0028] The insulator 13 which consists of a polytetrafluoroethylene sheet etc. is installed in the pars basilaris ossis occipitalis of 
the above-mentioned cell case 6, and the spiral electrode object which consists of the aforementioned positive electrode 9, a 
negative electrode 10, and separator 1 1, the electrolytic solution 12, the insulator 14 of the spiral electrode object upper part, etc. 
are held in this cell case 6. And the annular slot which the pars basilaris ossis occipitalis projected into the portion near the 
opening edge of the cell case 6 in the inner direction is formed after those hold. 

[0029] And the annular gasket 7 is put into opening of the above-mentioned cell case 6, the layered product of the lead object 
attaching member 1 and the insulating packing 4 which are the above, and were made and assembled there, and the 
explosion-proof valve 3 is inserted, a terminal assembly 2 is further inserted from on the, and it obturates opening of the cell case 
6 by binding a previous portion tight from the slot of the cell case 6 to the inner direction. 

[0030] In the above cell assembly, a negative electrode 10 and the cell case 6 are beforehand connected with the metal lead 
objects 1 5, such as nickel, copper, and stainless steel, and the positive electrode 9 and the lead object attaching member 1 are 
connected with the metal lead objects 8, such as aluminum, titanium, and stainless steel, as mentioned above. 
[0031] In the cell assembled as mentioned above Since the lead object attaching member 1 and the explosion-proof valve 3 
contact by the weld 5, the periphery section of the explosion-proof valve 3 and the periphery section of a terminal assembly 2 
contact and the positive electrode 9 and the lead object attaching member 1 are connected with the lead object 8 by the side of a 
positive electrode Electrical installation is obtained by the lead object 8, the lead object attaching member 1, the explosion-proof 
valves 3, and those welds 5, and a positive electrode 9 and a terminal assembly 2 function normally as a cell by them. 
[0032] and when the unusual situation happens to a cell, gas occurs inside a cell and the internal pressure of a cell rises By the 
internal pressure elevation, as shown in drawing 4 , the center section of the explosion-proof valve 3 deforms in the internal 
pressure direction (drawing 4 the direction of [ upper ]). As also transform the lead object attaching member 1 currently unified 
by the weld 5 in connection with it, shearing force works to thin- walled part 1c prepared in this lead object attaching member 1 
by it, and this thin-walled part lc fractures or it is shown in drawing 5 The weld 5 of the explosion-proof valve 3 and the lead 
object attaching member I exfoliates and disappears, the electrical installation of a positive electrode 9 and a terminal assembly 
2 disappears, and current comes to be intercepted by it. 

[0033] Consequently, since a cell reaction will not advance, also in the time of overcharge and a short circuit, the temperature 
rise of a cell or internal pressure elevation by the charging current or the short-circuit current will not advance any more, and 
ignition and rupture of a cell come to be prevented. 

[0034] In addition, when thin- walled part 3a was prepared in the above-mentioned explosion-proof valve 3, for example, charge 
advances to a degree very much, power generation elements, such as the electrolytic solution and an active material, decompose 
and a lot of gas occurs After the explosion-proof valve 3 deforms and the weld 5 of the explosion-proof valve 3 and the lead 
object attaching member 1 exfoliates, thin-walled part 3a prepared in this explosion-proof valve 3 can cleave, the cell exterior 
can be made to be able to discharge gas from gas discharge hole 2a of a terminal assembly 2, and rupture of a cell can be 
prevented. 

[0035] Next, manganese dioxide is used as a positive active material with the structure shown in drawing 1 . A lithium is used for 
a negative electrode and it is LiCF3 S03 as the electrolytic solution to the mixed solvent of the volume ratio 1 :2 of ethylene 
carbonate and 1 and 3-dioxolane. The cell using what was dissolved 0.6 mols / 1 is produced. The relation of the charging time 
and a cell voltage when a overcharge examination carries out about the cell of this example under 20 degrees C of examination 
atmosphere and the conditions of 2.8A constant-current charge, the charging current, and cell temperature is shown in drawing 6 

[0036] As shown in drawing 6 , if the cell of an example will be in a overcharge state (at the time of the inclination of cell 
temperature beginning to start), the charging current will be intercepted and cell temperature will begin to descend. This is 
because the explosion-proof valve 3 deforms in the internal pressure direction by elevation of cell internal pressure, thin-walled 
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part lc prepared in the lead object attaching member 1 will fracture, or the weld 5 of the lead object attaching member 1 and the 
explosion-proof valve 3 will exfoliate, the electrical installation of a positive electrode 9 and a terminal assembly 2 will 
disappear and the charging current will be intercepted, if it will be in a overcharge state. And ignition and rupture of a cell are 
prevented by interception of the charging current. 

[0037] On the other hand, although the explosion-proof function operated and rupture of a cell was prevented when the 
examination same about a cell as usual carried out to the composition which makes composition of an active material and the 
electrolytic solution the same as that of the cell of an example, and shows an explosion-proof function to drawing 8 was 
performed, since the charging current continued flowing, it ignited. 

[0038] In addition, although thin-walled part lc of the lead object attaching member 1 was prepared in the above-mentioned 
example so that a bridge portion might be produced to the lead object attaching member 1 and it might be countered, thin-walled 
part lc may prepare preparing in the shape of a ring, as it is not restricted to it, for example, is shown in drawing 7 etc. in other 
modes. 

[0039] Although the lobe was prepared in the lead object attaching member 1, and it was welded to the center-section inferior 
surface of tongue of the explosion-proof valve 3 and being considered as the weld 5 in the thing of instantiation in the 
above-mentioned example, it replaces with it, and a lobe is caudad turned to the center section of the explosion-proof valve 3, 
and is prepared in it, it is welded to the center-section upper surface of the lead object attaching member 1, and it is good also as 
a weld 5. Moreover, even if it is the case where a lobe is prepared in the lead object attaching member 1, as long as it can 
exfoliate a weld with the explosion-proof valve 3, without being restricted to the thing of illustration, 'the thing of other 
configurations may be used. 
[0040] 

[Effect of the Invention] As explained above, in this invention, the explosion-proof valve 3 and the lead object attaching member 
1 which produce deformation in the internal pressure direction with elevation of cell internal pressure are welded. Thin-walled 
part lc is prepared in a part for the periphery flank of the weld 5 with the explosion-proof valve 3 of the above-mentioned lead 
object attaching member 1. In the usual state, secure the electrical installation of the explosion-proof valve 3 and the lead object 
attaching member 1 by the above-mentioned weld 5, and it is made to function as a cell, by anomalous reactions, such as a 
surcharge and a short circuit When cell internal pressure rises and a predetermined pressure is reached [ whether the 
explosion-proof valve 3 deforms in the internal pressure direction in response to the internal pressure, the lead object attaching 
member 1 currently unified by this explosion-proof valve 3 and weld 5 in connection with it is also transformed, shearing force 
works to thin-walled part lc, and this thin-walled part lc fractures, and ] or the explosion-proof valve 3 and lead object 
anchoring — the weld 5 with a member 1 exfoliated and the high explosion-proof sealing cell of safety which can prevent ignition 
and rupture at the time of overcharge and a short circuit was able to be offered by making it the composition which intercepts 
current , 
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ZLxm. 'J-Fftl^m^m £M#3££& 

[0022] ^LT. ,Tii^'J-FfW9#(taSff 
1, M#3£J;l«iAV^y/4ii, 

^ ij - 0#ltM 1 «i^i(:l6iA' 7 
4£ESU ^cO±M*i#3£i^U M#3Tf& 

LT&wr^ 'J-KftEDiW^l^m^lb 
^±ffihKj«3^^iOTMt Sfcfc 

^3^J;^^A e y^y^4^m)ifti: Lrffl^TT 
[0023] m^^-X6U^- 7^/^ <y*%mi 

fcZiixm. Wfcfix ?vh7 u rn e w y =5: t* 

[0024] iE®9ii. ^^^.i^MnOz , TiS 2 , 
M0S2 , V 2 O5 , L i ic MnOy „ Lix Ni 
O2 . Lix C0O2 %££fflte%tl>. ZtLlC&glZ 

xitx^yuxmmm^^mmim^mhtiz^t l 

^ryi^xi|^»i:"c7)SM{iia^LTV^V\ 
[0025] fiffilOti. ^^^I'Jf)^, 'J* 

o T t ^ r y VAWmfe Wlffffl S: 

[0026] -t^v-^i ^'jrnti/y^i 

w-^i cfiict®i o^a^^. 
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[0027]«12il £itti£ynt°\/>X-tf 
*-K Xf-l^y^-rK^-h. 1, 

1. 2-yXb^yx^> 4 r-/fo^h 

>\ 1, 3-y^V7y, i^x^/UX-f/K 

C L i C 1 04 , L i P Fe , LiSbFe . LiA . 
sFe . LiBF 4 . Li { Ce H5 )* , L i C Fs 
SOa , LiC 4 Fg SO3 . (CF3 S0z ') 2 NL 

k (cf 3 S02 ) 3 cl i^k^mnrnzmffiz^ 10 

[0028] ±Mmm^-A ecof&mzlZtfVr- h 77 
SiAStfMHc*. Wl 2. *g«mffi«:±SP^ffi 

[ 0 0 2 9 ] ^ lt . iMZM^y-^ecvmumzmtt 

b 7£Ail, *Zt,Zffii£0>£ 0 ^LTffi^iT 20 

mm^3b^mm^WAL. ^^z^±^m^-m 

2£ffiAU Ii7--X6»^M^&^« 
[0 0 3 0] ±IE«J:a^?fi*aS:t&^-oT(i, 

frt^nmi obw&r-xebz-vyju. m, ^f- 

[003 1 ] <£ 0 (z lX&fr±X ^titzW^z^ 

#5*C&ttU W#3«^^^«2^^i: 
^ftfe U M 9 'J - ftJR >) ft ItSM* l £ (ilEMiJ 

xtf^tih nmmm- 5izx->x mmwmtm h tt . 

[0032] % Its €?tii£l?^M^B<r 0 , 40 

tnft&hmzl*) ^ m4lzfiktXof,z^ ^$#3^ 4^ 

mwmft (Ei4r(i±Mfio^ifii) **u;: 
f¥ -5 r msfsu^ 5 t-m: $ *it v * $ - f tm o ft ft 
mih^&L. "ttiizx^zm-vtmwmm 

# 3 b y - Kftffi 0 mmt 1 1 <^js®a# 5 mm t 

TiH&U m(cJ:oTjEfl&9«^2£co€MW£ 
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[0033] *C9*£SL miteJCS^Mf L£r<&£cD 

x\ wm&^m&tifxh. %%%m^m&w^z&z> 

[ 0 0 3 4 ] ±12l$&*£#3 a&ifiSU 3 atflftft 

^ffcmgaWJHB L . ±Rco#AtfW± L fz% 

tt^l^:^m#^5^ML^. £<?Dl©»#3fc 
tfcttfcSlSiai 3 a sffla UT ^ £ 2 X^JiJ 

?L2 afrhmm9mzm&z^xmmmmffi±i-z> 

ZbffTZZ. 

[ 0 0 3 5 ] oS'te, HI lES^Wi: 

mmbLx^vyfi-x^-hbi, 3- s j**v5 

>b<?>Vm\kl : 2W^^tCL i CFa S Os £ 

0. 61110 \/immz^fzi><o£%^tzmm$:im 

1. z\cr>mmm<7)mmz^x . M#nm2 0'c. 

2. sA^i^m^^TT'^Ttm^^ffo^t^ 

1 0 0 3 6 ] n 6 itZTft'tJ: o iz . mmm^mwtn. 
b. jmn$Ltfi$mzixx. iifig«Ttiitft 

oTIS5«^3*«|*iE^ifijC^U, 'J-h*«cflSl9ft(tS 

ftitzmwmmm c^wl^c^, $>i.^ei»j-K 
flax 0 mm 1 1 3 b <?>fflgm 5 mm t 
x.iEm9b %z=fw. 2 b comm^mmmm 1 , ymm 

[0037] Ztltzft IX. W*^ 

tmcomi tm-izLx mmmmzm s ^tmmz l 
tzm^^z^xnm^mm^^^fzbz^, mm 

vitim-ffzfzmz^'X Lfz o 

[0038] tmrnmrnxn. u-KTO0#tt 

MloMl cti. 'J-h'*IR0ft(tSBttlfc:7'i; 
^ ^SS^Srf^H tTM^I) J; 3 tcfSttfc**. #M 1 

a £ U y^CIStt S t£ b' , ffi^.^TlS^T t> J: V ^ 

[0039] iMmmmttzm^hnxn. y 

^£M#3^^^T77iCf^I(tTl^t. *<x£'J 
- HfWR 0 1 «04»*SP_bMti§i£ LT^gP^ 
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[0040] 

(tarn i mm- 3 1 ojs^s^ 5 ^1 i^^m 

SHI c SrKtt. affi<0tt®-Cti±iB«^SP^5CJ: OK 

t v - FWfflwmt 1 1 commm 5 mm ix , € 

atSrifiHr-rSfllfiJtt-rs it trior. 

com mmmmmmm^m^-^ z t &xzti . 

ffitHT*&&, 20 

[ n 2 ] m 1 t^M^mraic&m $ tit: y - f 

rati, (b) (i^jfiffirffiST-fcl.. 
CH 3 3 11 t^«M^r^te^$^l$« 
£&*LT^t£>OT\ (a)(iWM { b ) (i 

[H4 3 Hi t^^ffi^lS&S^jJpTOrtJBE^StfCrt 

em u y - Kfwx 0 mmt&mwznm& 
m5]mi(z^i-mmcowmmmm[ k i^^fx^ 30 

[043 


3 2 5 3a 2a 
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mmtmm uz-ytmzfc* ix^tm^mmmmxh 
h a 

[H 7 3 -j - m 

*WffiEk (b) li^ffiEraET**. 

[tU9 ] ®i%coffiMm$fflWMz&m£ixx^z>nm3- 

*<r>mmfflx-3>&. 

1 y-Hrao#ttOT 
la s.jimxu 

lb ^ftg|I 

1 c mn%ii 

2 m-m 

3 M# 
5 

7 tK/Mtvh 

8 y-Kfr 

10 m® 

11 -t^L/-?. 

12 TOSS 


[05 3 


3 2 3a 2a 
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[01] [El 2] 


3 2 5 3a 2a 7 (a) 



[M7] 

[d3] 


(a) 
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